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Introduction

Material and Methods

Outbreaks of Alternaria rot caused by the fungus Alternaria alternata
(Fr.) Keissl. have been increasing in some South Carolina peach orchards
due to the emergence and selection of A. alternaria strains resistant to
succinate dehydrogenase inhibitor (SDHI) fungicides (Yang, et al. 2015).
Yield loss reached 60% in some late-season peach varieties (Yang, et al.
2015). SDHI fungicides have been applied routinely for the control of
brown rot of peach since the year 2000 and repeated, annual applications
appear to have unintentionally selected for resistance in this secondary
plant pathogen. The rotation or mixture of the above chemical classes in
Southeast peach orchards has already resulted in the emergence and
selection of resistance in Monilinia fructicola (G. Winter) Honey, the
causal organism of brown rot of stone fruits (Luo and Schnabel 2008; Ma,
et al. 2003a) and in Colletotrichum siamense, one of the causal organisms
of peach anthracnose (Hu, et al. 2015). For both pathogens an
accumulation of resistance to two or more fungicides was observed.
Specifically, M. fructicola isolates with dual resistance to DMIs and MBCs
or to DMIs and SDHIs were observed (Chen, et al. 2013a; Chen, et al.
2013b). Dual resistance to QoI and MBC fungicides was observed in C.
siamense. Whether resistance to multiple fungicides has developed in A.
alternata isolates from peach is not known

In a previous study, our isolates were characterized by levels of resistance
to SDHI fungicides and mutations in sdh genes.
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Pyraclostrobin-resistant isolates had a single amino acid change of glycine
to alanine at codon 143 of the cyt b gene (G143A).
All thiophanate-methyl resistant isolates carried amino acid tyrosine at
codon position 167. The F167Y mutation in the β-tubulin gene was
confirmed to confer resistance to benzimidazole compounds in many
organisms like Penicillum expansum, and Gibberella zeae.
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The in vitro sporulation ability of D123E was significantly lower than other genotypes,
including the wildtype.
Genotype D123E was more susceptible to oxidative stress than other genotypes.
Genotype H277Y produced a larger lesion size than other genotypes.
The most prevalent genotypes H134R and H277Y showed little to no fitness penalties.
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The objectives of this study were to (i) determine whether Alternaria
alternata isolates resistant to SDHI fungicides had accumulated additional
resistance to thiophanate-methyl and azoxystrobin; (ii) investigate the
molecular mechanisms of resistance; and (iii) conduct an in depth analysis
of competitiveness and key fitness components of resistant isolates.
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For effective resistance management, knowledge about the molecular
mechanism and fitness of genotypes is essential (Karaoglanidis, et al.
2011). Fitness is defined as the survival and reproductive success of an
allele, individual, or group. (Pringle and Taylor 2002). If isolates carrying
mutations in target genes have lower fitness than the wildtype, a decline in
prevalence would be expected when removing the fungicide pressure. In
contrast, if fitness cost is absent in resistant isolates, the resistant
subpopulation would be expected to persist in the field even without
fungicide selection pressure.

What’s the molecular basis of resistance to MBC and QoI?
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Lesion on peach caused by Alternaria alternata
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There are two mixture type (H277Y:S and H134R:S). Three experiments and three
replicates in each experiment were prepared.

Mixing and alternating chemical classes of fungicides are selecting multifungicide resistant
Alternaria alternata isolates in the peach orchards.
The lack of fitness or competitive ability penalties in the most prevalent, boscalid-resistant A.
alternaria genotypes implies that the resistant genotypes will likely remain in the overall
population even in the absence of selection pressure.
This result should raise the alarm for the current resistance management practices.
Solutions are limited, including increasing use of multi-site fungicides.

